The role of intraplatelet reactive oxygen species in the regulation of platelet glycoprotein Ibα ectodomain shedding.
Glycoprotein (GP) Ibα ectodomain shedding has become a generally accepted negative regulatory mechanism of platelet function. Stimulation of platelet with either physiological or chemical compound results in GPIbα ectodomain shedding in vitro and in vivo, the mechanism, however, is not totally understood. Here we show, collagen, thrombin, and calcium ionophore A23187 induce reactive oxygen species (ROS) generation, and simultaneously incur GPIbα ectodomain shedding. ROS scavengers N-acetylcysteine (NAC) and dithiothreitol (DTT) abolish not only collagen, thrombin, and A23187 induced ROS production, but also GPIbα ectodomain shedding. Interestingly, a recognized calpain activator, dibucaine, induces both ROS production and GPIbα shedding, which are also obviously reduced by NAC and DTT. Furthermore, calpain inhibitors calpain inhibitor I and carbobenzoxy-valinyl-phenylalaninal, obviously reduce dibucaine, thrombin, and A23187-induced ROS generation. These data indicate that ROS plays a key role in collagen, thrombin, and A23187-induced GPIbα ectodomain shedding. Calpain is an up-stream regulator that regulates ROS-mediated GPIbα shedding.